
Statistical Analysis User Guide

The  “Statistical  Analysis”  tool  enables  users  to  quantitatively  compare  counts  of  functional
genes between groups of genomes or metagenomes. To get started, user must select and save
genomes or metagenomes of interest as discrete “Genome Sets” in workspace. Genome sets
can be created from the genome cart using “Upload & Export & Save” (see below). Please refer
to the IMG workspace user Guide for more details on other workspace functions and options.

https://img.jgi.doe.gov/docs/IMGWorkspaceUserGuide.pdf


Using the Statistical Analysis tool in Workspace:

Go to Workspace> Genome Sets> Tab over to “Statistical Analysis”

Step 1: Choose Genome Sets to compare. A maximum of 10 sets or groups may be selected.

Step 2: Choose a feature for statistical comparison – for example, choosing “Pfam” means
counts of genes assigned to Pfams will be compared across groups. Choosing “Pfam Category”
means gene counts of all Pfams belonging to a “category” are summed (to aggregate) before
comparisons are performed. For metagenomes-based analyses only, an indirect comparison of
taxonomic composition is possible. For this feature, the numbers of genes assigned to a lineage
(based on predicted lineage of the scaffold that the genes reside on) are compared across the
metagenome sets.  IMG scaffold lineage is predicted based on the last common ancestor of
LAST hits (against IMG-NR isolates database) of the genes on the scaffold, where at least 30%
of  the genes have LAST hits  against  the database. Again,  for  metagenomes only,  step 2b
(Measurement) allows user to select “estimated gene copies” so that gene counts reflect copy
number based on their abundance in the sample – specifically, the gene count is multiplied by
average read depth of the scaffold that the gene resides on. CAUTION: user must verify that
read depth information is available for all their chosen samples in all groups.



Step  3:  The  default  statistical  method is  determined  by  the  number  of  sets  chosen  for
comparison as well as the number of individual genomes or metagenomes within those sets.
The decision tree for choice of default statistical test as well as general attributes of each test is
detailed in the help document (click the question mark icon). The user may pulldown and select
an alternate test if they disagree with the default test or wish to compare results from multiple
tests. Our recommendation is to use the results from more than one statistical method to draw
inferences. 

Step 4: Choose output display options. To control for false positives, we introduce a P-value
adjustment for multiple corrections using a routine Benjamini-Hochberg method to control false
discovery rate (FDR). We further delineate functions with an adjusted FDR P-value of <0.05 as
“significant” if this option is chosen. 

Step 5: Enter a meaningful job name and hit “Run Analysis” 



User will be alerted by email upon job completion. Alternatively, user can check on the status of
their submission by navigating to Workspace > My Jobs. 

The  results  table  displayed  in  the  user  interface will  include  only  up  to  1000  rows  and  is
displayed in ascending order of the FDR adjusted P-value (last column). Table columns are
feature  ID,  feature  name,  mean  gene  count  for  each  genome  set  submitted  for  analysis,
standard error of mean for each set, P-value and FDR error-corrected P-value. This table can
be downloaded using “Export”. The “Download Full Results” produces a table with all rows and
all columns, and additionally includes  normalized and raw gene counts for every genome in
every  set.  Finally,  user  can  select  features  of  interest  and  add  to  the  Function  Cart  for
downstream analyses. 


